This report describes an unusual presentation of a man with a testicular mass who presented in diabetic ketoacidosis to the emergency department. Initial diagnosis was a suspected testicular malignancy based on history, physical exam, and available laboratory and radiological imaging. Due to the possibility of a testicular malignancy, the patient was taken for immediate orchiectomy. Histology revealed coccidioidomycosis of the left testicle and epididymis. Treatment with the appropriate anti-fungals was initiated. Despite aggressive multi-disciplinary therapy the patient continued to deteriorate and eventually expired as a result of the massive systemic infection. Literature review revealed the presentation of disseminated genitourinary coccidioidomycosis is rare and seldom reported.
Introduction
Coccidioidomycosis is an infection caused by dimorphic fungi of the genus Coccidioides. These fungi are endemic to the southwestern United States, northern Mexico, and Central and South America. The majority of cases, 60%, are asymptomatic, and the remaining 40% commonly present with symptoms suggestive of a respiratory infection, most of which are mild and self-limited [1] . Symptomatic extrapulmonary presentations, including disseminated disease, are seen in about 1 in 200 people infected, and these infections most often occur in men, pregnant women, immunocompromised patients, nonwhite individuals, and the elderly [2] . Dissemination occurs via the hematogenous route, and the most common sites include skin, bone, joints, meninges, and soft tissue. Based on postmortem studies, the genitourinary tract is a surprisingly common location of dissemination, with the kidneys being most common, but scrotal disease is rare and represents roughly 1.5% of all disseminated cases [3] . We present a case of primary pulmonary coccidioidomycosis with subsequent dissemination to the testis and epididymis.
Literature Search
A search of the medical literature was conducted utilizing the National Library of Medicine (MEDLINE and PubMed). Search terms included testicular mass, testicular pain, testicular infection, testis, testicle, epididymis, epididymitis, orchitis, coccidioidomycosis, coccidia, and valley fever. We identified 25 cases involving the epididymis and/or testes since 1950 [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] . Of the 25 cases identified, only 3 were noted to have simultaneous pulmonary infection [5,10,14].
Case Report
A 44-year old homeless white male with a history of insulin dependent diabetes mellitus and hypertension presented with fatigue, elevated blood glucose and a painless left testicular mass increasing in size over the previous month. Over the previous six months, patient had also experienced progressive weakness, shortness of breath, dry cough, and severe weight loss (60 pounds). He denied fever, chills, chest pain, or night sweats and had not sought medical care until this presentation. On physical exam, the patient appeared cachectic and the left testicle was enlarged, lobulated and non-tender without erythema. The phallus, right testicle and other scrotal structures were unremarkable. Urinalysis and urine culture were negative. Chest imaging revealed diffuse nodular infiltrates bilaterally suggesting metastatic disease versus atypical pneumonia. Scrotal ultrasound revealed a heterogeneous, vascular left testicular mass suggestive of testicular tumor with a normal right testicle. After obtaining informed consent, patient underwent left inguinal orchiectomy.
Surgical exploration revealed a left testicular mass that Immunological studies including IgM and IgG antibodies as well as complement fixation studies were positive for Coccidioides. Testicular tumor markers were negative. Multidisciplinary team management was continued for primary pulmonary coccidioidomycosis with dissemination to the genitourinary tract. Patient continued to deteriorate despite multiple antifungals and antibiotics, experiencing severe complications related to disseminated coccidioidomycosis including respiratory failure requiring ventilator support. Several weeks into his hospital course, patient developed multi-organ failure and rapid decline prompting the patient's family to withdraw care and the patient subsequently expired. Postmortem examination was declined.
Discussion
Coccidioidomycosis is caused by dimorphic fungi of the genus Coccidioides which are endemic to the southwestern United States, northern Mexico, and Central and South America. It has been estimated there are more than 100,000 new cases of Coccidioides in the US annually [22] . Of these cases, less than 1% result in symptomatic extrapulmonary dissemination [1] . Even rarer is symptomatic dissemination to the testes and/or epididymis. In post-mortem studies on patients with disseminated disease it was noted that roughly 1.5% of all disseminated cases result in symptomatic scrotal disease [3] . Risk for disseminated disease is increased in males, African Americans, Filipinos, immunocompromised states, diabetes mellitus, advanced age, and/or pregnancy [1] .
In general, diagnosis of coccidioidomycosis requires significant clinical suspicion as it is often misdiagnosed as community-acquired bacterial pneumonia [1] . Diagnoses can be established utilizing the overall clinical picture including the probability of exposure, chest x-ray, coccidioidin skin test (positive with any prior exposure), complement fixation studies, and measurement of IgM and IgG antibodies to the coccidioidin antigen. Definitive diagnosis can be established via biopsy and/or fungal culture. Once the diagnosis of coccidioidomycosis is established it is important to explore the possibility of dissemination. Specifically, dissemination to the male reproductive tract may be associated with a history of voiding dysfunction or scrotal swelling, or a urinalysis indicating hematuria, pneumaturia, coccidiouria or concomitant bacilluria [3] . Diagnosis can be definitively established by utilizing histological study of tissue or urine culture [3] . After diagnosis has been established it is important to begin treatment immediately as morbidity and mortality may be high if delayed. The first line treatment for active or disseminated coccidioidomycosis, including the male genitourinary tract, is systemic antifungal therapy with an azole or a lipid formulation of amphotericin B [3] . When infected scrotal contents are involved, as was the case with our patient, surgical resection has been advocated in addition to the systemic anti-fungal treatment.
We present a rare case of symptomatic, primary pulmonary coccidioidomycosis with simultaneous presentation of a testicular mass due to dissemination. The differential diagnosis for this mass includes: primary testicular tumor, abdominal hernia, lymphoma, primary bacterial or fungal infection (epididymitis, orchitis), secondary bacterial or fungal infection from disseminated disease, spermatocele, varicocele, or atypical testicular torsion. Our case in particular was quite severe and was likely related to the patient's immunocompromised state secondary to non-compliance with diabetes mellitus medications and diabetic ketoacidosis. Diabetes mellitus was a likely catalyst in dissemination of the pulmonary coccidioidomycosis to the genitourinary system. This case highlights the importance of considering fungal infections in the differential, especially when located in areas endemic to certain fungal infections, as swift treatment may reduce both morbidity and mortality.
